MUHHCTEPCTBO HAYKH 1 Boictiero obpazosanus PO
MeaepanbHOE rOCYAapCTBeHHOE BIOUKeTHOE 00pa3oBaTe/IbHOe YUPEKICHHE

BhICIIErO 0O0pasoBaHHA
«Kazauckuil HAUHOHATBHBIH HCCICA0BATEIBCKHI TEXHONIOrHYEeCKHH
YHHBEPCHTET»

(®I'BOY BO KHHUTY)
YTBEPKJIAIO
popextop no YP
B. BypmucTpos
“qf» % 3 2018r.

PABOYAS ITPOI'PAMMA
ITo aucumnaune b1.6.6 DOusznxa

[To wunpassenmio noarorosxu 15.03.02 «Texnonornueckue Maumust 1 oSopyaosanue»

o npodumo: « KOMIPECCOPHRIE MAMHE! # YCTAHOBKH Y

Ksanudmraums (CTencHs) BunyCcKHHKY BAKAJIABP
Dopma 00y HCHHS OYHASA

Huctiryr, pakyasrer HUXHM, ®OMTO

Kadeapa — pazpabGorunx paGoyeit nporpaMms Kadeapa puanku
Kype, cemectp: | xype = 1, 11 cemectpus, I kype = 11 cemectp

Yacw 3aUCTHLIC CAMHHILL!

Jlekunu 72 2
TIpaKTHYCCKIE IBHATHA 48 1,33
JlaGoparopHuie 3ansaTHR 60 1,67
CamocTonreannas pabora 189 5,25
DopMa ATTSCTAUNM Ixzamen (1) 1,75

| 3aver (1)

. Ixzamen (111D
| Beero 1 432 12

Kazaus, 2018 r.



Pabouan nporpamma coctasneHa ¢ y4vetom Tpebosanuih PenepancHoro
rOCYA3PCTBEHHOrO 06pa3oBaTeNbHOrO CTaHAAPTa BbLICWEro NPOPEcCMOHaNLHOro
obpazosanma Ne 1170 (or 20.10.2015r.)

No Hanpasnexuio 15.03.02 «TexHonormueckue mawmHsl n obopyaosarme»
Mo npoduno: «KOMNPECcCOPHbLIE MALWMHBI U YCTAHOBKW»

Ha ocHOBaHMKM yyebHoro nnaHa Habopa obyvarowmxca 2018 roaa.
TunoBaa Nporpamma No AUCUMNAKUHE OTCYTCTBYET.

Pa3paboTymnK Nnporpammol:
AOUEHT wé%?/ Mupaxosa T.10.
PaBoyan Nporpamma paccmoTpeHa u oaoBpeHa Ha 3aceaaHum Kageapbl Gusnku,

NPOTOKOA OT - 4’5’ - 2018 r. Ne Z

3as. kadeppomn,
npodeccop %% Hedeaves E.C.

COrNnACOBAHO

MpPOTOKON  3acefaHva  METOAUYECKON  KOoMMCCMM  daKy/pTeTa ®IMTO,
peanu3yiowero NoOAroTosky o6pa3sosarensHoi nporpammei o1, 2017 r.

Ne

Npeaceparens MeToan4ecKon

Komuccnn ®IMTO, npodeccop %f'—j " Xammaynnux M.C.

YTBEPXAEHO
MNpoToKON 3aceAannna METOAUYECKON KoMmuccumn ®HH

oT ﬂ_&015r. Ne &

Npeaceaarens komuccum, npod. % Cuicoes B.A.

Hay. YmMU

Kuraesna 1A




He.]'ll(l OCBOCHHUSA TUCHUIIJIMHBI

1.IenssMu OCBOCHUS JUCIUILIMHBI "®u3nka" SIBISIOTCS:

- OBJIaACHHC (I)yHI[aMeHTaHLHBIMI/I NIOHATHAMH, 3aKOHAMHU H TeOpI/IﬂMI/I COBpCMCHHOﬁ (1)I/I3I/IKI/I, a TAaKXe METOoaaMHu
(1)H3H'ICCKOF0 HUCCIICIOBAHMUA,

- (hopMHpOBaHHUE y CTYICHTOB CUCTEMATHYECKUX 3HAHUH O METO/IaX PEIICHNUs MPAKTUUECKHX 33124 (pru3nuKu
Ha OCHOBE COBPEMEHHBIX MaTEMaTHYECKUX MOJIENEH onucanus pu3nieckux 0ObeKTOB;

- o0y4eHHe HaBbIKAM M yYMEHHSM I[IOCTAHOBKH PEAJbHBIX W KOMIIBIOTEPHBIX 3KCIEPHMEHTOB W aHAIN3a
MOJYYCHHBIX PE3yJIbTATOB

- pa3BHTHC HAYYHOTO MBINUICHHUS W CO37aHue (yHIAMCHTAJILHOW 0a3bl IS YCHCIIHOW ManbHEHIeH
npo¢heCCUOHANBHON JCSITeIBHOCTH.

2. MecTo qucuumiunsl B crpykrype OOII BITO

HuctmmumHa " @usuxa"” otHocutes K 6a3oBoit wacti OIl m popmupyer y OakamaBpoB IO HAIpaBICHHIO
noarotoBku 15.03.02.8 Habop 3HaHUI, yMEHUI!, HABBIKOB M KOMIICTECHITHH.

Jyis yCTIenrHOTO OCBOCHHS IUCIHIUINHEI “¢usuxa” OakanmaBp 1o HampasieHnio moarotoku 15.03.02
JOJDKSH OCBOHTH MaTepHall TUCIUILIIH:

a) "Mamemamuueckuii ananus", KOTOPBIA OCHOBBIBAeTCS HA 3HAHUIX BCETO allapara BBICIICH MaTeMaTHKH,
OCBOEHHOTO IPH €r0 U3YUeHHH.

0) «Pemrenne muddepeHranbHbIX ypaBHEHHUI», KOTOPBIH OCHOBBIBAETCS HA 3HAHHMAX BCEro ammapara
BBICIICH MaTeMaTHUKHU, OCBOCHHOTO IIPU €0 U3YYCHUU.

JucturuinHa  «pu3uKa» SBISETCS MNPEALISCTBYIOMIEH W HeoOXomuma Juis YCIEIIHOTO HW3y4YeHUs
MOCJIEYIOUIUX JTUCIUILINH:

a) TEOPETHYECKOH MEXaHHKH;

0) SMEKTPOTEXHUKH

3HaHUs, TOJNyYeHHBIC NPH W3YYCHHH IUCLMIUIMHA «()H3MKa» MOTYT OBITH HCIOJB30BAaHEI B HAay4HO-
HCCIIeIOBATEIBCKOM ACSATEILHOCTH 110 HANIPABICHUIO IOATOTOBKH.

3. Komnerenunu ody4aromerocs, gopMupyembie B pe3yJibTaTe 0CBOCHHS TUCHUTINHBI " puszuka'
IMpouecc w3ydeHus aucuuiuinHbl " Q@usuxa" HampaBieH Ha (DOPMHUPOBAHHE JIIEMEHTOB CIEAYIOIIMX
kommeTeHnuii B coorBercTBun ¢ ®I'OC BO u OOIT BO 1o 1aHHBIM HalpaBJIeHUSIM MOJITOTOBKHU:

npodeccuonanbubix (IMK)
CrnocoOHOCTh K CHCTEMaTHYeCKOMY M3Y4EHHIO HayYHO-TeXHUUECKOH HH(OPMAINH, OTEYECTBEHHOTO U 3apy0OeKHOTO
OITBITA TTO0 COOTBETCTBYIOMIEMY TIPOQUITIO MOATOTOBKH (TK-1).
YMeHue MoAenupoBaTh TEXHUYECKHE OOBEKTHl M TEXHOJIOTHYECKHE MPOIECCHl C HCIIOIB30BAHMEM CTaHIAPTHBIX
MAaKEeTOB M CPEJICTB aBTOMAaTH3HPOBAHHOTO MIPOCKTHPOBAHMS, TOTOBHOCTH MPOBOANTH 3KCIICPUMEHTHI IO 33JaHHBIM
METOIUKaM ¢ 00pabOTKO#l U aHATU30M pPe3yiIbTaToB (IK-2)
B pesynbprate ocBoeHU qUCHHIUTAHBL " Qusuka" 00yJarOmHUNACs TOJHKEH:
1. 3nars:
- COBpPEMCHHBIE IIPEACTABICHUS O NMPUPOJIE OCHOBHBIX (PM3MYECKUX SBICHUH, O MPUYMHAX WX BOSHUKHOBEHHS H
B3aMMOCBSI3H;
- OCHOBHBIE [TOHSTHS U TEOPHH, OITHCHIBAIOIINE COCTOSIHUE (PU3NUECKIX 0OBEKTOB U IPOTEKAIOUINE B HUX PHU3MYECKUE
MIPOIIECCHI;
- MaTeMaTHYeCKHe METO/Ibl, MO3BOJISIONINE a/IEKBATHO ONUCATh U OOBSCHUTH NMPOTEKaHHE JFOOr0 KOHKPETHOTO
(hM3MYECKOTO Mpoliecca MK SIBIICHHS,
2. YMeTb:
- IPUMEHATH (yHAaMEeHTaIbHbIC 3HAHUS JUIS PEICHHUS 3a/1a4 IIPUMEHHUTENHHO K PETBHBIM IIPOLeccaM
- IPUMEHATH (PyHAaMEeHTaIbHbIE (PU3MUECKHE 3aKOHBI M MOJIENH JUISl PEIICHHs] HHXEHEPHBIX 3a/1a4;
-IIJJAHUPOBATh U CTABUTH HAYYHBIN SKCHEPHUMEHT; 00padaThIBaTh pe3ysIbTaThl U3MEPEHUIA;
- BBITTOJIHATH YMCJIEHHbBIE OLICHKH MOPSIKOB BEJMYMH, XapaKTEPHBIX JUISl pa3JIMUHbIX Pa3esoB €CTECTBO3H aHHS.
3. Baagers:
- AQHATUTHYECKIMH M YHCICHHBIMH METOJAaMH peIleHus anreOpandeckux W IuddepeHnnatbHbIX YypaBHEHHMH,
ypaBHEHHI MaTeMaTHYeCKON (M3UKH; METOJAMH CTATUCTHYECKONH 00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.
- HaBBIKAMH MPUMCHEHUS CHUCTEM (DHM3MYECKUX EIMHHWI[ NPH HHTEPIPETALUN PE3yNbTaTOB (PH3MUECKIX
9KCIEPUMEHTOB,
- HaBbIKaMH pa0OTBI C W3MEPHUTEIBHBIMH NPHOOpPaMH M MAaTEeMaTHYeCKHUMH MeToJaMH 00paboTKH
9KCHEPUMEHTAIBHBIX PE3yIbTaTOB



4, CTpyKTYypa M cojiepKaHue THCHUILTHHBI «DU3HKay

OO011ast TpyI0eMKOCTh JUCHUILTHHBI COCTaBIsIeT 12 3aueTHbIX enunul, 432 yaca.

Ne Bupnsr yueOnoit Hudopmarg OueHoYHBIE CpeCTBa
n/ Paznen paboThb! HOHHbBIE U JUIS TIPOBEJICHUS
i Jucuuninabt (B yacax) npyrue NIPOMEXYTOYHOM
o0Opa3zoBaTe | aTTecTalUH IO pa3Jenam
JIbHBIE
TEXHOJIOTH
H7
e UCTIONB3ye
3 MbI€ IIpU
3 OCYIIECTBI
o CHUH
oOpasoBare
JIBHOTO
mporecca
Jlek- CemuHap JlaGoparop CPC
Hun (npakTuyeckue HbIE
3aHATHS, Pabotsl
1 Duzndeck 1 10 20 27 2 Konnoksuym,
ue OLeHKa pedepara,
OCHOBBI OueHKa chaum
MEXaHUKH nabopatopHbIx pabot
2 CraTucTuieckas 1 8 16 27 Konnoksuym,
¢usuka u ouEeHKa pedepaTa,
TEPMOANHAMHUKA oueHKa coaum
nabopatopHbIx pabot
3 DJeKkTpocTaTuKa 2 8 10 8 8 6 KoHTponbHasa  pabora,
KOJITIOKBUYM,
OLLeHKa caauu
nabopatopHbIx pabor,
oueHKa pedepaTa
4 DIIeKTPUIECKUIT TOK 2 8 6 8 18 KoHTponbHaa  paborta,
OLLeHKa caauu
nabopatopHbix  pabor,
oueHKa pedepaTa
KONIOKBUYM
5 DIIeKTpOMarHuTHOE 2 20 14 8 64 6 KoHTponbHas  paborTa,
ose oLeHKa caaum
nabopatopHbIx  pabor,
oLeHKa pedepata
Konnoksnym
6 Bonnoas onrtuka 3 6 6 6 KoHTponbHaa  paborta,
OLLeHKa pedepata
KONIOKBUYM
7 KsanroBas 3 6 6 20 2 Komnoxsuym,
Dusnka KOHTpOJIbHast ~ paboTa,
oLeHKa pedepata
8 Dusnka aTomMa 3 4 6 19 Komnoxsuym,
U spa KOHTpOJIbHasE ~ paborta,
oLleHKa pedepata
9 CoBpemeHHast 3 2 - - - KomnoxBryM, oLeHKa
¢m3naeckas pedepata M
KapTHHA MHpa
Bcero 72 48 60 189 16
dopma aTTecTanun DK3aMeH, 3a4er,
9K3aMEH




5. Coz[epmalme JIEKIMOHHBIX 3aHSITHH M0 TeMaM

Paznen
JIncuMnJIMHbI

Yacel

Tema
JIEKIHOHHOT0 3aHATHS

Kpatkoe conepixanne

®opmupyembie
KOMIIeTeHIHU

Dusuyeckue
OCHOBbL
MexaHuKu

10

1.2neMeHThI
KMHEMATHKH
(1 vac)

Du3nUecKUe MOJACIN: MaTepHabHas TOYKA, CHCTEMa
MaTepHAIBHBIX TOYEK, a0COIIFOTHO TBEPAOE TENO, CIUIOLIHAS
cpeza. MPOCTPAHCTBO M BPeMs. KHHEMAaTHYECKOE OIHMCAHUE
JBIDKCHUS. CKOPOCTH M YCKOPEHHE INpH KPHBOJHHEHHOM
JBIKCHHH. HOPMAJIBHOE M KacaTeIbHOE YCKOPEHHE. yIiIoBast
CKOPOCTb M YIJIOBOE YCKOPEHHE. BEKTOP YIJIOBOH CKOPOCTH.
CBS3b YIJIOBOM CKOPOCTH W YIJIOBOTO YCKOPEHHS C
JIMHEHHBIMH CKOPOCTAMH U YCKOPEHUSMH.

nk-1

2.JlnHaMuKa  JBYDKEGHHS
MarepuanbHol Touku (1)

COBpEMEHHasi TpakToBKa 3akOHOB HproTtona. IlepBsrit
3akOH HpIOTOHa M IOHATHE WHEPLUAJIbHOW CHCTEMBI
orcuera. Bropoii 3akoH HploTOHA. Cmila Kak IMPOM3BOJHAS
umiyiabca. Tperuid 3aKOH HBIOTOHA. HEWHEpLHUAIbHBIC
CHCTEMbl OTCYETA, CHJIbl HHEPLIUH.

nx-1, nk-2

3. 3aKoHBI COXpaHEHHs
UMIyIbca U DHEPrHu
(2yaca)

3akoH COXpaHEHUs HMITyIIbCa KaK
(yHIaMeHTaIBHBII 3aKOH IPUPOJLL. PeakTuBHOE ABIDKEHHE,
LEHTP HHEpPLUM, 3aKOH JABIDKEHHMS LEHTPa MHEPLMH.
Teopema o 1BIWKEHMH LeHTpa wuHepuuu. Pabora wu
KMHETHUYecKass 3Heprus. MomHocts. KoHcepBaTHBHBIE U
HEKOHCEPBATUBHBIC CUJIBL. MOTEHLIHUATbHAs YHEPIHs. 3aKOH
COXpaHEHUs SHEPTHU B MEXaHUKE

nx-1,nx-2

4.  Tsepnoe
MEXaHUKe
(3 vaca)

TE€JIO0O B

MOMEHT cuilbl, MOMEHT MMITYJIbCa, MOMEHT MHEPLIMU Tella.
VpaBHeHHUs ABIDKEHHS U PAaBHOBECHS TBEPOro Tea. 3aKOH
COXPaHEHUSI MOMEHTA UMITYJIbCa.

nk-1,nx-2

5.01eMeHTbI
PeNATUBUCTCKOM
JIUHAMHKA

(1 vaca)

TIpyHIMI OTHOCHTENBHOCTH, WHEPLHAIbHBIE CHCTEMbI H
MPUHLUI  OTHOCUTENbHOCTH. IIpeoOpasoBanust [amues.
VHBapuaHThl npeoOpa3oBaHus, abCoMoTHBIE u
OTHOCUTEIBHBIC CKOPOCTH M ycKopeHus. IlocrymaTsl
CIeNMaNbHOH TeOpHH OTHOcUTeNnbHOCTH. IIpeobpa3zoBanHus
JlopeHna, ciencTBHs W3 NpeoOpa3OBaHUS  JOpEHIA:
COKpAILCHHE JBIKYIIUXCS MacIITaboB [UIMHBI, 3aMe/JICHUE
IBIDKYIIUXCS ~ 4YacoB, 3aKOH  CJIOXKEHUS ~ CKOPOCTEH.
PETATHBUCTCKMMA  HMMITyIbC.  YPaBHEHHE  JIBIDKCHHS
pensTUBUCTCKOM uacTuubl. Pabora ¥ SHeprus, 3aKkoH
COXPaHEHHUsI YHEPTHH.

nk-1

6. Konebanuss U BOJHBI
(2uaca)

I'apMoHMYeckre Kone0aHHS W HX XapaKTepUCTHKU.
Juddepenunanbusie ypaBHEHHUS COOCTBEHHBIX
HE3aTyXalOIHX, 3aTyXalONINX U BEIHYXKICHHBIX KOJICOAHHIA.
Pemenue ypaBHeHHIl. aMIIMTyJa M (haza BEIHYKICHHBIX
KosieOaHuil. pe30HaHC.

BonHoBoI1 nporiecc. BOIHOBOE YpaBHEHHE.
Ynpyrue BoJHBI, TpYIIIa BOJIH, HHTep(epeHIHs BOJIH.

nk-1, nk-2

Cmamucmuuyeckas
Qusuxa u
MepMOOUHAMUKA

7. Makpockonuueckue
COCTOSTHUS
(1 gac)

JlnHamuveckue " CTaTUCTHYECKHE
3aKOHOMEPHOCTH B (pU3WKE,  CTATUCTHYECKHH W
TEPMOANHAMUYECKUH METO/IBI. Makpockonunyeckne
COCTOSIHMS, TEIUIOBOE  JIBIDKEHHE, MaKPOCKOINYECKHE
napaMeTpbl. YpaBHEHHME COCTOSHMS, BHYTPEHHSS SHEPTHs.
WHTEHCUBHbIE U SKCTEHCHUBHBIE IapaMeTphl, YpaBHEHHE
COCTOSIHUS U/ICANILHOTO ra3a. JlaBieHue rasa ¢ TOYKH 3peHUs
MOJIEKYIISIPHO-KMHETHUECKOH TEOpUH. MOJIEKYJISIPHO-
KMHETUUECKUH CMBICIT TEMIIEPATYPBbI.

nx-1,nx-2

8. CraTucTuuecKkue
pacripeeneHust
(2 vaca)

Beposithocts u dutykryanuu. Pacnpenenenne MakcBea.
Pacnipenennenne dwacTHI 1O a0CONIOTHBIM — 3HAUYECHHSIM
CKOPOCTH, CpeIHss KHHETHYeCKas OHEeprus YacTHIBL
CpenHue CKOPOCTH  TEIUIOBOIO  JABIDKGHMS — YACTHIL.
bapomerpuueckas ¢opmyna. Pacnpenenenue bonbrMana.
Ionsitue o pacnpenenennu I'uboca.

nx-1,
nk-2

9. OCHOBBI
TEPMOMHAMUKH
(2 gaca)

IlepBoe Hayajo TEPMOAUHAMHKH. TennoemkocTh
MHOTOAQTOMHBIX Ta30B. HEJOCTATOYHOCTb KJIACCHUYECKON
TeOpuu TerioeMkocTeld. OOpaTuMble U HeoOpaTUMbIe
TemoBble mpouecchl. Luka KapHo, MakcHManbHBIA KII.
Ourpornus. [lpuHIUI BO3pacTaHWsl DHTPONHUH, BTOpPOE
Havano TEPMOJIUHAMHKH. TepmonunaMuuecKue
MOTEHIHANBl U YCIOBUS PaBHOBECHS, TePMOJUHAMHIECKUE
npeoOpa3oBaHus.

nx-1,
nk-2

10. SlBmenusi mepeHoca.
11. ®a3oBoe paBHOBECHE
1 (ha30BEIe IPEBPALICHHS
(2 vaca)

[onsiTne o ¢u3MYecKOW KUHETHKE, BpPEMS pENaKCalliH,
s¢dexTnBHOE CeueHne paccesHus, aaddysus,
ko3 punmeHt b dysun, TEMIONPOBOJHOCTS,
K03()(OUIMEHT TEMIONPOBOIHOCTH, BSI3KOCTb, KO dUIMEHT

BS3KOCTH JkuiakocTed © rasoB. @asel ®  dasoBoe
TpeBpallieHe, yCIOBUs  paBHOBecHs (a3, (as3oBble
JIMarpaMMBbl. YpaBHeHue Knaneiipona-Knaysuyca,

nk-1,nx-2




KpUTHYecKas Touka. 3oTepmbl Ban-nep-Baainbca, dazobie
TIepeX0/Ibl IEPBOrO M BTOPOTO Poja.

12. Ocob6ennoctu | CTpyKTypa TBEp/IbIX Tell, TCILIOBOE IBIKEHUE B KPUCTAIIIAX, || nk-1
TBEPJIOTO COCTOSIHHMS | TEIZIOEMKOCTh ~ KpucTaiioB. IloHate o  (oHOHAX.
BelleCTBa TEMI0EMKOCTh KPUCTAJIIOB IIPU HU3KHX TeMIIepaTypax H Ipu

(1 gac) BBICOKHX TEMIIEpaTypax.

DnexTpocTaTHKa 9 13. Ipenmer | Ugess  OnuskomeWcTBHA.  DneKTpuueckuil  3apsn | | nk-1
KIIaCCHYECKOIt HAIpSDKEHHOCTh  DIIEKTPHYECKOr0  IOJs, JUCKPETHOCTH
IEKTPOAUHAMUKHI (2 |3apsga.  3akon  Kyinona, mnpuHUMI — CYNEpIO3MLUH.
qaca) Onextpuueckuil numnons. [ToTok BekTopa, dIeKTpudYecKas

Teopema [l'aycc,. TycToTa CWIIOBBIX JiMHHMA. Pabora
3JIEKTPOCTATUYECKOTO oI, LUPKYJISLHS
JNIEKTPOCTATHYECKOTO IIOJISL, MOTEHIHAN, CBS3b MOTEHI[HAaNa
C HaIPSDKEHHOCTBIO MIEKTPOCTATUIECKOTO TOJISL.
14. TlpoBoguuku u B | SIBieHHe dJeKTpocTaTHieckoid nHAaykuuu. [loBepxHocTHas | nx-1
JNEKTPOCTATHIECKOM IUIOTHOCTh 3apsifa. ['paHHYHBIC YCIOBUS Ha TpaHHIlE
nose "IpOBOAHMK-BaKyyM".  JIIEKTPOCTATHUECKOE IOIe B
(2 vaca) MOJIOCTH. DJIEKTPOCTATUYECKAs 3aIUTa. DJIEKTPOEMKOCTh
YEAUHEHHOTO  IIPOBOJHHUKA, €MKOCTh KOHJEHCATOPOB
Pa3IMYHON TeOMETPUUECKON KOHPUTYPaAIIHHL.
[ToBeneHue ANIONS BO BHEIIHEM 3JIEKTPOCTATHYECKOM I10JIe. | nk-1
15. Tonspuzanus | nonsgpu3oBaHHbIE  3apsAbl.  BBEKTOp  MOJSpU3ALUH.
IIJIEKTPUKOB HEOJHOPOJHAS HIOJIIPH30BaHHOCTb. OnexTpuueckoe
(4uaca) CMELICHHE, OCHOBHBIE YPAaBHEHHUs JJIEKTPOCTATUKU B
IUDIIEKTpUKaX. ['paHUYHble yCIOBHsS Ha TpaHHLE pasfena
" TUDIIEKTPUK-UAIIEKTPUK" U "TIPOBOJHUK-HIIEKTPHUK".
16. OHeprusi | DHEprus CHCTEMBbl 3apSDKEHHBIX MPOBOJHHMKOB. DHeprus | nk-1
JJIEKTPUYECKOTO  TIOJI | KOHAeHcaTopa. IIIOTHOCTh YHEPTUH HIIEKTPOCTATHYECKOTO
(1ugac) T0JIsL B INDJIEKTPHUKE.

DNeKTpUIECKUH TOK 7 17. TocrosHublii | Pa3psinka koHgeHcaTopa, NPOBOAHUKH U H30JISTOPEL. nx-1,
anekTpuyeckuii Tok (3 | YenoBus cyniecTBoBaHus Toka. 3akoHbl OMa u J[xoyis- nK-2
gaca) Jlenna B muddepennmansaoil popme. CTOPOHHHE CHIIBL.

D¢ raIbBaHMYECcKOro JIeMeHTa. 3akoH OMa ISt ydacTKa
LIEH C TalbBaHU4ecKuM demenToM. [IpaBmia Kupxroda.
DIeKTpUUECKUH TOK B CIUIONIHOM cpene.
18. DmemeHTH 30HHOH | DIEKTPONPOBOJHOCTE  METAJUIOB, HOCHTEIM TOKa B | nk-1,
TEOPUM NMPOBOJUMOCTH | METAJUIaX, HEJOCTATOYHOCTb KIACCHYECKOH BIIEKTPOHHOM | nk-2
(4 gaca) TEOpHU. DJIEKTPOHHBINA ra3 B METaJule, 3JIEMEHTHl 30HHOMH
TEOPHU KPUCTALIOB. 30HHASI CTPYKTypa SHEPreTUYecKOro
CHEKTpa 3JIEKTPOHOB. YpoBeHb depmu. 3anonHeHue 30H:
METaUIbl, JUIJIEKTPUKH, IONXynpoBOoAHHMKH. IloHsTHE
IBIpOYHOIT mpoBoanMOCTH. COOCTBEHHBIE W IPHMECHBIS
HOJNYIIPOBOAHMKY,  «P-N» -- 1mepexoi. SBiueHue
CBEPXIIPOBOIUMOCTH.
MarsauTHoe moje 20 |[19. OcHoOBBI | MarHuTHOe mose. BekTop MarHUTHOM HMHAYKIMHU. 3aKoH | nk-1,
MAarHUTOCTAaTUKH Awmnepa. MarHutHoe mone TOKa, 3akoH buo-Casapa- | nk-2
(4 gaca) Jlammaca m ero mpUMeHEHHE K pacdeTy MAarHWTHOTO TIOJS.
MaruuTtHoe nosie NpsIMOIMHEIHOTO MPOBOJHHUKA C TOKOM,
MAarHuTHOE IoJe KPYroBoro Toka. OCHOBHBIE ypaBHEHUS
MarHUTOCTATUKH B BakyyMme. 3aKkOH IIOJHOTO TOKa.
OrmnpezeneHye eIMHULBI CUIBI TOKA. JIBIDKEHHE 3apsKeHHOH
9JacTHULB! B MarHUTHOM mone. Cuna JlopeHna.

20. Butok ¢ TokOM B |Pamka ¢ TOKOM B OJHOPOJHOM MAarHHTHOM IIOJIe, MOMEHT | nk-1,

MarHUTHOM Hoje. | Cuil, JEHCTBYIOIMX HA PaMKy, MAarHUTHBIH [MIIOJNBHBIH | nK-2,

(2uaca) MOMeHT. [loTeHuuManbHas SHEPTUsi BUTKA C TOKOM BO
BHEIIHEM MarHUTHOM IIOJIE.

21. MarseTuky. HamaranueHHOCTh BelllecTBa. HANPsHKEHHOCTh MarHUTHOIO

(4 gaca) noys.  HampspkeHHOCTh  MarHUTHOTO — TOJISL  JUIMHHOTO
coneronsa. IToTok BekTOpa MarHUTHOM WMHAYKIHM dYepe3
cedyeHHe CoJieHona. MIHYKTUBHOCTD JUTHHHOTO COJICHOU .
OCHOBHBIC ypaBHEHHs] MAarHUTOCTATHKA B  BEIIECTBE.
I'pannunsie ycaoBus. TexHudueckue NMPUIIOKEHUS 3aKOHOB
MarHUTOCTATHKH. MarHerHku: rapaMarHeTHKH,
JMaMarHeTHKH, (eppoMarHeTHKH, aHTU()EPPOMAarHETHKH.
CoBpeMeHHBIE HpeCTaBICHUS 0 mpupone
(eppomarsHeTnsma, OHATHE 00 0OMEHHOM B3aUMOAEHCTBUM
KaK NpPHYMHE MOJICKYJSIPHOro mojsi. JJoMeHHasl CTpyKTypa
¢deppomarneTrkoB. TexHuueckast KpuBasi HAMATHUIUBAHHS,
THCTEPE3NC, MOJIEKYIISIPHOE MOJIe B aHTH(EppOMarHeTHKaX.
DeppuThl

22. SIBnenue | SIBnenue siaeKkTpoMarHuTHON mMHAyKuwH. [IpaBmio Jlenna. | nx-1,

SJIEeKTPOMArHUTHOH CamonHayKIus, K03(hQUIHECHT CaMOMHAYKINH. MarHuTHas | nk-2

WHIYKIUH SHEprusi TOKa, 00beMHas INIOTHOCTh DHEPTHMH MAarHUTHOIO

(4 gaca) noJisi. B3auMHast ”HIYKTHBHOCTB CHCTEMBI IIPOBOTHUKOB, HX

SHEprusl.




23.
Makcgeiia
(2 yaca)

YpaBHeHUs

Cucrema ypaBHeHui MakcBeia B auddepeHunanbHoi u
uHTerpanbHoi Qopme. Tok cMelieHus. DNeKTPOMarHUTHBIC
BOJIHBL.

nk-1

24. IpuHun
OTHOCUTEIBHOCTH B
anexTpoauHamuke (14ac)

VHBapHaHTHOCTb ypaBHEHHH MakcBeIa OTHOCUTEIbHO
npeobpasoBanuii Jloperua. PenstuBucrckoe
npeoOpa3oBaHue MOJISH, 3apsIOB U TOKOB.
OTHOCHUTENIBHOCTh MATHUTHBIX U 3JIEKTPHYECKHX TIOJICH.
CyLIHOCTb CHEUAIbHON TEOPUU OTHOCUTEIbHOCTH.

nk-1

25. DnekTpoMarHUTHbIC
koJsieOaHus U BOJHBI (3)

DIeKTpUUeCKuii KonieOaTenbHbIi KOHTYp. I'apMoHHUeckue
JJIEKTPOMArHUTHBIE KOJIEOAHHS M X XapaKTePUCTHKIL.
JluddepennuansHoe ypaBHEHNE 3aTyXaONIHIX
3JIEKTPOMArHUTHBIX KONeOaHUM U €ro peleHue, aMIITy1a
1 (a3l BBIHYXKIEHHBIX KoneOanuii. Cirydaii pe3oHaHca,
MPOIIECC YCTAHOBIICHHS KOJIeOaHUN. BpeMsl pellaKCcalluy 1
€ro CBs3b C JIOOPOTHOCTBIO. METO/I KOMIIIEKCHBIX
aMILTUTYA.

JluddepennuansHoe ypaBHEHHE IEKTPOMAaTHUTHBIX BOJIH.
CKkopocTb pacpoCTpaHeHHs! SJIEKTPOMAarHUTHBIX BOJIH.
MoHnoxpoMaTiuecKas BOJIHA. DHEPrHs JICKTPOMATHUTHBIX
BOJIH: TUIOTHOCTH dHEpPIuu, BekTop YMoBa-Ilolitunra.

nk-1,
nk-2

BoutHoBast onTuka 6

26.
BOJIH.
(2 vaca)

Mutepdepenuus

IMuTepdeperuus MOHOXPOMAaTHYECKUX BOJIH.
IKBa3nuMOHOXpOMATHUECKUE BOJIHBL. BPEMEHHOE |
CTIeKTpanbHOe paccMoTpeHne nHTEep(epEHIINOHHBIX
siBienuit. [lpumeHeHne nHTEphepeHIry B GH3UKe U TEXHUKE.

nk-1

27. Tucdpaxuust BOIH
(2 vaca)

Ipunnun Toiirenca-®penens. Ilpubmmwxenune @Openens.
Wnrerpan u mudpaxumst Ppenens. IIpocteie 3amaun
mubpakuun:  qupakups  Ha  KPYrJIOM  OTBEPCTHH;
nudpakuus Ha OZHOW M MHOTHX MLIENAX. AUPPAKIMOHHAs
pemerka. Ju¢ppakums @Ppaynrodepa u  CrEKTpalibHOE
pasnoxenue. JudpakuroHHas pereTka Kak CIeKTPaIbHbII
pubdop, ee pa3pelIuTeNbHas ClIOCOOHOCTb.

nk-1

28. DneKkTpoMarHUTHEIE
BOJIHBI B BEIL[CCTBE
(2 gac)

Pacnipoctpanenne cBera B BemectBe. Jlucmepcus cBera.
Tlornomenue cBera. Ilpospaunsie cpenbl. I[lomspusaius
BOJH IPH OTPaKCHUM. OJIEMEHTH KPHCTaJUIOOHNTHKH.
DNeKTPOONTHYECKHE M  MarHUTOONTHYECKUE SIBICHUS.
9JIEMEHTHI HEJIMHEHHOM ONTHKH.

nk-1

55

KBanToBas pusnka

29. DKCIepHMEHTAIBHOE
000CHOBaHHE unen
KBaHTOBOH TEOpHH,
(oToHEI
(2 gaca)

IporuBopeunst kmaccuueckort (usukn. OCHOBHBIE HIEH
KBaHTOBaHMS, onbITel Ppanka u I'epra, oneirer 111 Tepna u
I'epnaxa. IlpaBmio uacror bopa. Jluneituatele CHeKTpbI
aTomMoB. [IpHMHINIT COOTBETCTBUA. ODHEPIUsl M HMITYJIbC
CBETOBBIX KBaHTOB, (oTtoaddekr, 3¢dexr Kommrona.
OnemeHTapHast KBaHTOBAs TeopHs U3ITydeHus,
BBIHY)X/ICHHOE W  CIIOHTaHHOE M3JTy4eHHe (POTOHOB,
TETIOBOE M3ITydEHHE.

nk-1

30. Kopmyckymsipro-
BOJIHOBOH Jyanu3m
(1,5 gaca)

I'unoresa ne bpoiina. Audpakiys 31eKTpOHOB, AUPpPaKIKsI
HeifrporoB. CooTHomIeHHs HeompezieneHHocTerd. OneHka
OCHOBHOT'O COCTOSIHUSI aTOMa BOZOPOJa U SHEPTUH HYJIEBBIX
konebanuit  ocumwiAtopa. OOBSICHEHWE  TYHHEIBHOTO
o¢pdexTa M yCTOHYMBOCTH aTOMa. BoJHOBEIE CBOICTBa
MHKPOYAaCTUIl ¥  COOTHOINGHHS  HEONpPEeNeeHHOCTEH.
HaGops! 01HOBpEMEHHO H3MEPSEMBbIX BEIHYHH.

nk-1

31.
COCTOSTHHE.
[penunrepa
(2 gaca)

KBanToBoe
YpaBHEHHE

3amaHne COCTOSTHUSI MHKPOYACTHIBI, BOTHOBAsI (DYHKIHS, €&
CTAaTUCTHYECKUH CMBICH, CYNEPNO3UIHMsS COCTOSHUH B
KBaHTOBOH TeOpHH. AMIUIMTyJa BEPOSTHOCTH, ypaBHEHUE
Ipenunrepa. cranuoHapHoe ypaBHeHue Illpenunrepa,
CTAlMOHAPHBIE ~ COCTOSIHUS. YacTHLAa B  OJHOMEPHOH
npsiMoyrosibHOM sime. IIpoxoskaeHue 4acTHIBI Hax U IMOJ
6apbepoM, TapMOHHYECKHH OCIILIATOp. CTaTHCTHYECKOE
OINUCAaHNE KBAHTOBOW CUCTEMBI, pa3JINuMsi MEX/y KBaHTOBO-
MEXaHUYECKOIH U CTATUCTUUECKOH BEPOSTHOCTSIMHU, OO30HBI
U (epMHOHBI, (QPYHKIUH CTATUCTHYECKOTO pPacHpeaeNICHHs
boze-Oiinmreiina u ®epmu-/lupaka.

nk-1

®usuka atoma u| 4.5

spa

32. Crpoenne atoma (2
yaca)

Yuactua B cepHUECKH  CHMMETPUYHOM
IBoOpoaonogo0HEIe  aTOMBI, JHEPreTHYECKHE YPOBHHU.
[Motenumansl  BO3OYkaeHMs,  HOHM3aMH.  CHEKTphI
BOZOPOIOIOI00HBIX aTOMOB. IpoctpancTBenHOE
[pacmpesieNieHHe 3JeKTPOHOB B aToMe Bojopoza. CTpykTypa
PIEKTPOHHBIX YPOBHEH B CI0KHBIX aToMax. [Ipunnun [Taymum,
[epHOANYECKas CUCTEMa XUMUYECKUX HIIEMEHTOB.

IoJe.

nk-1

33. AToMHOE SIIpO
(2 vaca)

CTpoeHHe aTOMHBIX siep, (PEHOMEHOJIOTHYECKHE MOJEIH
spa: Ta3oBasi, KamenbHas, 000J04Has. SInepHbIe peakiuu.
MexaHu3MbI SIIEPHBIX peaxiuid, paguoaKTUBHbIE
MIPEBPAILEHUS aTOMHBIX SJ€p, PEaKIMs SANEPHOTO JEIEeHUs,
LIeMHasi peakiys JAeNeHHus, siuepHblid peakrop. IIpobiema

nk-1




HCTOYHHKOB SHEPIUH, TEPMOSACPHBIC PEAKIMH, SHEPTHUs
3B€3/1, YIIPaBJIAEMbI TEPMOSICPHBIA CHHTE3.

B3aumoyeiicteus. Enunas teopus marepun. dusnueckas

34. OnemenTsl | BonHoBbe GyHKINM CTAaMOHAPHBIX COCTOSIHUM, ypaBHEHHE | nx-1
KBaHTOBOI anekTpoHuk | lllpenunrepa npu Haiuuuu Bo3MyIUeHHH. BeposTHOCTb
(0,54aca) nepexoza, KO3 HULIHEHTHI DiHIITERHA s
HMHIYLIPOBAHHBIX IIEPEXOJOB B JABYXYPOBHEBOI CHCTEME.
[puHuun padoTel KBAHTOBOI'O I'€HEPATOpPa, TBEPLOTEIbHbIE
Y ra30pa3psiJiHbIC JIa3epbl.

9 | CoBpemenHas 2 35. CoBpemenHas | BemectBo u  mone.  ATOMHO-MOJIEKYISIpHOE CTpoeHue | nk-1
(usnyeckas (uznyeckas KapTHHA | BEIIECTBA, ATOMHOE SAPO. OJICMEHTApHBIE YaCTHI[BL.
KapTHHA MHUpPa mupa. (24aca) B3auMoIpeBpamieHns YacTull. CHIbHOE, DIeKTPOMarHUTHOE,

(2 gaca) cnmaboe U TPaBHTAIIMOHHOE B3aUMOACHCTBUS, HepapXus

KapTHHA MUPa Kak (HUIocodcKast KaTeropus.

6. Cooepoicanue nabopamopnozo npakmuxkyma

Omnpenenenue
temoemkocteii  Cy/Cy
Knemana-/lezopma.

METOAOM

DkcnepuMeHTaIbHO ompenenuts ortHomeHue Co/C,  mus
BO3/lyXa M CPaBHHThH MOJyYCHHBIC PE3yJbTAaThl C BBIBOJAMH
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH Ta30B.

Paznen Ya Tema Kparkoe conep:xanue Dopm
JUCHHMI | CBbI J1200paTOPHOIo NPAKTHKYMa upye
JIMHBI
MBbIe
KOMII
eTEeHI
HH
1 Duznuec 20 V3mepenne nuHEHHBIX pa3MepoB | O3HAKOMHTBCS C YCTPOMCTBOM TOPH3OHTAIBHOIO OoNTHUMETpa | nx-1,
KHe ontumerpom UKT. UKT', npoBecTr M3MepeHHe TONIINHBI ATIOMUHIEBOI Gonbru | nk-2
OCHOBBI U CTaTHCTUYECKYI0 00paboOTKy pe3yibTaToB HPSIMOTO
MEXaHHK H3MEpeHUSL.
u M3yuyeHue 3aKOHOB JMHAMUKM M | OKCIEPUMEHTAJILHO IMPOBEPUTH BTOPOH 3akoH HploTOHA M
KHHEMaTHKI IOCTYNATEIbHOIO | ypaBHEHUS PaBHOYCKOPEHHOTO NPSIMOIMHENHOIO JBIDKCHHUS.
JIBIDKEHUS Ha MalliHe ATByJaA.
M3mepenne ckopoct mojera mpu | O3HAKOMUTHCS C NPAKTHYECKUM HCIIONB30BAaHUEM IIpoLiecca
TIOMOIIH OaTMCTHYECKOTo | Heympyroro yzaapa. OnpenenuTs HadalbHYI0 CKOPOCTH ITYIIH
MasiTHHKA METOIOM OaJUIMCTHYECKOTO MasTHHKA.
Omnpenenenue k03 dunnenroB | O3HAKOMHTHCS C SIBICHHEM yIapa Ha MPUMEpPE COyIapeHHUst
BOCCTAHOBJIICHHSI M BPEMEHH | IIOJBEIICHHBIX HAa HUTH MIapoB. [IpoBepHTH 3aKOH COXpaHEHHs
COYZapeHUs YIPYTHX IIapoB HMITynbca  (KOJNMYECTBA  ABWKCHHS) W ONPENENHUTh
KOO(b(UIHEHT BOCCTAHOBIICHHS ODHEPrHU MpPU yaape, He
SIBIITIOIIAMCS a0COIOTHO YNPpyruM. OIeHHUTh ITOTPEIIHOCTH B
onpeneneHnH Kod()(GHIMEHTa BOCCTAHOBICHUS H BPEMEHHU
COyJapeHusl YIPYTHX IIapoB.
Usmepenne MomenTa wuHepuun | IIpriMeHeHme (QU3MYECKOro MasTHHKA JUIL  H3MEPeHUS
IWIMHIpAa W IIapa MeTOJOM | MOMEHTa MHEPILHHU TBepJOro Telaa
(hU3MUECKOro MasTHUKA
W3yuenue BpamarensHoro | Ha mpumepe nBmkeHus MastHuka OOepOeka u3ydaercs
JIBIDKEHUS TBEPIOTO Tena. JUHAMHKA BpAIATeIbHOTO JBIDKEHUS TBEPIOro Tena.
OcymiecTBIsieTcsl YKCIIEpHUMEHTaIbHAs IPOBEpPKa OCHOBHOTO
3aKOHA BPAIATENbHOTO IBUKEHHSL.
N3ydenne masTHUKa MakcBeria Ha npumepe nBmxenuss MmasTHuka MakcBenaa H3y4yaercs
JUHAMHKA BpAINATeNbHOTO [BIDKCHHS TBEPIOro  Tela.
OcymecTBiseTcs SKCIEPUMEHTAIBHOE HW3MEPEHHEe MOMEHTa
HMHEPIHU.
W3ydenne 3aTyxaromux konebannit | OnpeneneHne BpeMeHH pelaKcalyy, JeKPEMEHTa 3aTyXaHHs.
M3ydenne cTOSINX BOIH IMonmydyenne n n3ydeHne BOJIHOBOTO IPOIIECCa, ONpEENeHNe
JIMHEHHOM MIIOTHOCTH CTPYHBI
M3mepenue yckopenust ceodoaHoro | M3yuenue konaeGaHuit 000pOTHOTO MasgTHHKA
MaJieHusl ¢ TIOMOIIBI0 00OPOTHOTO
MasiTHUKA
M3yuenue cBs3aHHBIX KOI€OaHMI M3mepenue 4acToThI CBSI3aHHBIX KoseOaHui, OneHuit
2 Cmam 16 Omnpenenenue  CpeAHed  UIMHBL O3HaKOMHTBCS C TEOpUEW MEeTO/a OIPENeNeHUs CpeaHei nx-1,
ucmuy npobera u a¢dexTuBHOrO | JUMHBI cBOOOAHOrO mpobera, Hd¢GeKkTHBHOrO aHamerpa | nx-2
JIMaMeTpa MOJIEKYJT BO3TyXa. MOJIEKYJIBI BO3yXa M0 KOd((GHUIMEHTY BHYTPEHHETO TPEHHUS
eckas (k03 ureHTy BA3KOCTH) U SKCIEPUMEHTAIBHO ONPENEITUTh
pusux CPEIIHIO [UIMHY CBOOOAHOTO mpobera u 3(QeKTHBHBIH
au JIMaMETP MOJIEKYJIbl BO3/IyXa.
mepmo [Momydenue u H3MepeHne BaKyyMa. O3HAaKOMHTBECSI C METOJAMU TONYy4YeHUS U H3MEPeHHUs
Bakyyma. ONpeneNuTh CKOPOCTh OTKAa4YKH (OpPBaKyyMHOTO
Ounam Hacoca.
uxka OTHOIICHUS




OmnpenencHue ko3¢ dunnenTa
Bsi3kocTH MeTooM Crokca.

V3ydeHne TeOpHM BSI3KOCTH JKMJIKOCTH M  OIpEAeIICHUE
K03 punMeHTa BA3KOCTH 110 CKOPOCTH MaJCHUS B HEi Mapuka
(metox CTokca).

Wsmepenue koo duunenra | Mamepenue kodhpuIHeHTa JTUHAMHIECKON BI3KOCTH METOOM
JIMHAaMUYECKON BS3KOCTH | CpPaBHUTENIbHBIX U3MEPEHUI
TIIHLEpHHA
Pacnpenenenue Makcgesmia | Ha ocHOBe mocTpoeHHs BUPTYallbHOM MOJEIIM CUCTEMbI YaCTHLL
MOJIEKY [I0 CKOPOCTIM HAealbHOTO  Ta3a  H3ydaeTcs  3aBHCHMOCTh  (DyHKIUH
pacmpeneneHus. MOJIEKYJI IO CKOPOCTSIM.
Onexmp 4 Bsaumopeiicteue  snextpuueckux | KomrbproTepHoe MOIENMPOBAHUE 3JIEKTPUYECKUX — IIOJIEH, nx-1,
ocmamu 3apsIoB CO3JaHHBIX TOYEUHBIMH 3apSIaMH, JJICKTPHUECKHM JUIOIEM nx-2
Ka Onpenenenue eMkocTH | M3yunt Qusmdeckuil MpUHIMO NEHCTBHS OAUTHCTHYECKOTO
KOHJIeHCaTopa c MOMOIIBIO | raJIbBAHOMETPA M €ro OCHOBHBIE OTJIMYMSA OT OCHOBHBIX
0aJIMCTHIECKOr0 raJbBaHOMETPA. rajgbBaHOMETPOB.
Onexmp 8 I'pagynpoBka TepMO3JIEMEHTA. VI3y4nTh KOHKPETHBIC SIBJICHU B CIIa¢ ABYX PasHbIX METAIUIOB. | nk-1,
uueckuil HccnenoBarh 3aBUCHMOCTb TEPMOTOKA B TEPMODJIEMEHTE OT | nK-2
Tox TeMIIepaTyphl TOPSIEro CIasi IpH MOCTOSHHOH TeMmIeparype
XOJIOZHOTO Criast
Omnpenenenue conporuBneHuss | O3HAKOMHUTBCA C  KIACCHUECKHIM METOJOM  HM3MEPeHHUs
IIPOBOJHHUKOB MOCTOM | COHPOTHUBIICHHS IIPOBOJHUKOB IIPH IIOMOIIY MOCTOBOH CXEMEL.
MOCTOSIHHOTO TOKa Triia MBJI-47
W3yuenne merona kommneHcanuu 1 | O3HAKOMHUTBCS C METOJOM KOMIIGHCAIMH HANPSDKEHWH WU
IpHMEHeHNe ero musi u3MepeHus | m3Meputb DJIC anemenra.
MaJIBIX JIEKTPOABIIKYIIUX CUIL.
CHsTHE aHOIHOW XapaKkTepHCTHKH | lcciemoBaTh BONBT-aMIIEpHBIE XapaKTEPUCTHKU BaKyyMHOIO
JIBYJICKTPO/IHOM JIAMITBI. JIMoJia.
Nzyuenune pabotsl | M3y4uTh sIBIEHHMS B KOHTAKTE SJICKTPOHHOI'O M JBIPOYHOIO
TIOJIyIIPOBOXHHKOBBIX MIOJTYyIIPOBOJAHUKOB (p-n MIepexoxn). IToctpounts
BBITIPSIMHUTENICH. 9KCHEPHMEHTAIBHYIO  BOJIbT-AMIICPHYIO  XapaKTEPUCTHKY
TIOJIYTIPOBOIHUKOBOT'O BBIIPSIMUTEIISL.
Nzyuenue 3aBHCUMOCTH O3HaKOMHTBCS € 30HHOW TEOpHEH TBEpAOro  Teia.
CONPOTUBICHHST ~ MeTauioB ¥ | Omnpenenuts TeMepaTypHbiii KOdpdHIHEHT
HOJIYIIPOBOIHUKOB OT CONpPOTHBIICHUSI MeJH M IIUPUHY 3alpelieHHOH 30HEI
TeMIepaTypBblL. nomynpoBogHuka. OOpabotaTe  pe3ysbTaThl  H3MEPEHHUS
merogoM MHK Ha DBM.
W3yuenue KEHOTPOHHOro | V3y4uTh NPHHIOWI ASHCTBHUS M NPUMEHEHHE KEHOTPOHHOTO
BBIIPSIMUTEIISL. BBIIIPSIMUTEIISL.
Wzydenne paboThl 27MeKTpOHHOrO | M3yduTh MPUHIMI ASHCTBHS SJIEKTPOHHOTO ocmuiorpada u
ocuuorpagda. €ro NpaKkTHIeCKoe IPUMEHEHHE.
Maenum 12 Nzyuenune MarHUTHOTO noist | MonenupoBaHue MarHUTHBIX I0JIEH IPOBOJHUKOB C TOKOM nk-1,
Hoe none [POBOAHHUKOB Pa3IUYHON (HOPMEI C nK-2

TOKOM

Onpe/:[enex-me BCIIMYHHBI
UHAYKTUBHOCTUA KATYIIKH METOOOM
aMrepMeTpa U BOJILTMETPaA.

H3yduts METOmUKY H3MEpeHMs MHIyKTHBHOCTH KATYIIKH C
MIOMOIIBIO aMIIEpMEeTPa U BOILTMETPA.

Omnpenenenue yIenbHOTO 3apsja
3JIEKTPOHA METOJIOM MarHeTpoHa

W3yduts XapakTep [IBIDKCHHsS 3apsDKEHHBIX 4YacTHI[ B
NEPEKPECTHOM WIEKTPHUUECKOM M MATHUTHOM IIOJISIX.

Ormpezienenue TOPH30HTAILHOM
COCTaBJISIONIEH MarHUTHOTO TOJIS
Semmu

O3HaKOMJIEHHE C OJHUM M3 METOIOB W3y4E€HHs MarHUTHBIX
ToJieil ¥ OIHUM U3 METOJIOB OINpEEeNICHUs TOPU30HTAIBHON
COCTABIISIOLIEH WHIYKIUM MArHUTHOrO Toyst 3eMiIu ¢
TTOMOUIBIO TAHTEHC — raJIbBAHOMETPA

Nzyuenue CBOICTB
¢eppomarHeTnkoB. CHATHE NETIH
THCTepe3nca.

M3ydante  3aBHCUMOCT ~ MarHMTHOM  MPOHMIIAEMOCTH
(heppOMarHUTHOTO BENIECTBA OT TEMIIEPATYpHI, ONpPENETNUTD
ero Touky Kropu. O3HaKOMHUTBCS C METOJOM IOJYYEHHs
MIETJIN THCTEPE3HCa U ONpe/ieNIeHHs] OCHOBHBIX XapaKTEPUCTUK
(eppOMarHUTHOTO BEIIECTBA.

W3y4enue paboThl KoeOaTeIbHOTO
KOHTYpa

Hab6mroneHne BBIHYKIEHHBIX 21€KTPOMArHUTHBIX KOTeOaHUMH.
Pacyer a5ekTpoeMKOCTH U MHAYKTUBHOCTH MO PE30HAHCHOU
yacrorte. CHATHE PE30HAHCHBIX KPUBBIX.

N3ydenne CTOSYHNX

DJICKTPOMAriuTHBIX BOJIH.

Haxoxnaenne nusnexkTpudeckoi IpOHUIIAEMOCTH CPE/Ibl IyTEM
M3MEpEHUs JUIMH BOJIH B Cpejie




7. Codepocanue nRpaKmuuecKux 3aHAmMuU

Paznen Yac Tema Kpatkoe conep:xanmne Dop
AMCHHUILT | BI NPAKTHYECKOro MHUpPY
HHBI 3aHATHS, eMble
KOMI
eTeH
UH
BzanMopneiicTBUe 3apsI0B. 3aKOH COXpaHEHHUS 3apsizia.
1| 3.Onexm 10 3angrie 1. JnexTpocTaTHKa. HanpsbxkeHHOCTb 3r1ekTprdeckoro noust. [IpuHimn cynepnosunun nk-1,
pocma- 3akoH Kyiona. - -2
muka Aynuropusie 3amstus:  [3] —9.14, 9.19, 9.22, 9.29
Jomaninee 3aganue: [3]—9.16, 9.20, 9.23, 9.30
Pacuer HanpsikeHHOCTEH TOJIEH.
ansne 2. Teopema Aynuropssie 3anstus:  [3]—9.32, 9.37,9.38, 9.43
Octporpanckoro-T'aycca. Homaninee 3ananue: [3]—9.34,9.39, 9.42,9.44
3amsrue 3. Pabora 1o nepeHocy 3apsaa B 2JIEKTPHIECKOM IIOTIE.
3amsne 3. Pabora TToTeHIMANEHAS SHEPTHS 3apsI0B B HOJE.
SJIEKTPUTIECKOrO HOJIA. Aynuropusie 3anstus:  [3] —9.54, 9.55, 9.60, 9.63, 9.74
Torentuansuas sHepris Jomaminee 3ananue: [3] —9.56, 9.57, 9.59, 9.61, 9.76
3apsI0B B HOJIE
3ansTre 4. DIEKTPOEMKOCTb. DJIEKTPOEMKOCTb YEIMHEHHOTO IPOBOJAHUKA. B3anMHas
Konpnencaropsl. 3JIEKTPOEMKOCTh NPOBOAHUKOB. KoHzeHcaTopbl. AyAUTOpHbBIE
sansaTus: [3]—9.90, 9.91,9.96, 9.98, 9.102 [Tomarunee 3a1aHue:
[3] —9.87,9.97,9.100, 9.103
[MapasenbHOE U MOCIEA0BATEIBHOE CO CANHEHHE KOHACHCATOPOB.
Sansrue 5. Crctemsl DHeprus dJIEKTPUIECKOTO TOJIS.
KOHJICHCATOPOB. DHEPris Aynuropasle 3aasaTust: [3] —9.105,9.108, 9.110, 9.112, 9.124
SJICKTPUICCKOTO HOJIA. Jomamnee 3aganue: [3] —9.106, 9.107, 9.113, 9.117, 9.130
. 3akon OMa B HHTErpanbHON U AuddepeHnanpHoi hopmax. nk-1,
2 4'9‘76’””" 6 Samsire 6. HOVCTO"HH"M Aynuropssie 3anstus: [3]-10.1, 10.3, 10.6, 10.11, 10.17 nK-2
puseckun paextpueckuii T0k. 3akon OMA. | ovammee sananme: [3] - 10.2, 105, 10.7, 10.12, 10.18
mox
3ansTre 7 — MouiHocTh MormHocTb ¥ paboTa Toka. Pacuer anexkTpuuecKkux Henen.
Toka. [Ipasina Kupxroda. Aymuropusie 3anstust: [3] — 10.13, 10.15, 10.20, 10.25, 10.43
Homamnee 3ananue: [3] —10.14, 10.16, 10.22, 10.24
3ansTue 8. KonTponbHas KonrponbHas paboTa (43 4ucia JOMAIIHUX 3371a4)
pabora
3ansTre 9. MaruutHoe IIpumenenne 3akona b-C-JI k pacyeTy MarHUTHBIX TOJIEH
3 5.Maenu 14 nonre. 3axoH buo-Casapa- MIPOBOJHUKOB C TOKOM nx-1,
muoe Jlarutaca. Aynuropusie 3anstust:  [3] —11.1, 11.4,11.7, 11.8, 11.15, 11.16 nKk-2
none JHomamrnee 3ananue: [3] —11.3,11.5,11.18, 11.24
3anarue 10. Cuna Amnepa. JlelicTBHE MarHMTHOTO TOJIS HA JIBMIKYIIIUECS 3apsiibl U
Cuua JlopeHiia. MIPOBOJIHUKHU C TOKOM
Aynuropubie 3austust: [3] -11.49, 11.51, 11.53, 11.62, 11.66, 11.71
Jomaninee 3aganue: [3]—11.52, 11.63, 11.69, 11.73
3ansTue 11. Teopema [IpuMeHeHne OCHOBHBIX 3aKOHOB MAarHMUTOCTATHKH /IS pacyera
Octporpazackoro-T'aycca mst MarHMTHBIX Lienei
MarHUTHOTO TOJIs. 3aKOH Aynuropasie 3austust: [3] — 11.33, 11.35, 11.39, 11.57, 11.59, 11.61
IIOJIHOTO TOKa Homamrnee 3aganue: [3] —11.34, 11.36, 11.37, 11.58, 11.60
ansrtue 12. SIBnenue 3akon Dapazes, npasuio JleHna
JNIEKTPOMATHUTHOM HH/TYKIIHH. Aynuropusie 3anstus:  [3] —11.80, 11.81, 11.83, 11.85, 11.86
Jomaninee 3ananue: [3]—11.82,11.84, 11.87,11.88, 11.90
Sausitie 13. SIBneHns VIHAYKTHBHOCTH IPOBOIHUKOB, B3aUMHAst HHYKTHBHOCTb
CaMOMH/YKIMH, B3aHMHOM IIPOBOJHHUKOB, 3aK0H JIeHNa, TpaHchopmaTopst
HMHYKIUH. DHEprus AynuropHsie 3anstust:  [3]—11.91,11.92, 11.95, 11.100, 11.108,
MAarHUTHOTO ITOJISL. 11.110,11.123
Jomamruee 3ananue: [3] —11.93, 11.96, 11.97, 11.105, 11.111
3ansTue 14. CBo0OoIHbIe, BBIHYX/ICHHBIE KoleOaHus. Pe3onaHc.
DIeKTpOMarHUTHBIE KOJIeOaHUs DNEeKTPOMarHUTHBIE BOJTHBI.
W BOJIHBI Aynuropusie 3anstusi:  [3] —14.4, 14.6, 14.18, 14.19, 11.23
Jomarnee 3ananue: [3]—14.1, 14.3, 14.8, 14.20
3ansTue 15. KontposibHas 3ansTue 15. KontposnbHas pabdota 2 (M3 ymcia JOMAIIHUX
paborta 2 3a7a4). 3a4eTHOS 3aHSITHE.
4 | 6.BomroB | 6 3ansarye 1.3aK0HBI OTpaXKEHUs U 3aKOHBI OTPAXKEHHS U NPENOMIICHHs cBeTa. HTepdepennns ceera nk-1,
ast OIITHKA MPEIOMJICHUSI CBETA. .Aymuropusie 3anstus: [3] — 15.12, 15.31, 16.5, 16.12 nx-2




WnTepdepennus caera.

Jomaminee 3ananue: 152, 15.17, 15.53, 16.7, 16.27

Bansitue 2. Judpakuus ceta.

Judpakius cBera.

Aymuropusie 3anstust: [3] — 16.29, 16.31, 16.36, 16.39, 16.44,
16.48

Jowmarmnee 3ananue: 16.30, 16.33, 16.42, 16.50, 16.49

3anstue 3.Ilonspusanus ceera.

Tonapuzanus ceera.
Aymuropusie 3anstust: [3] — 16.58,16.60, 16.63, 16,64, 16.65
Jomarnee 3amanue: 16.59, 16.61, 16.62

Bansrue 8. PagnoakTHBHOCTS.
SlnepHble peakuuu

Pa0akTHBHOCTB. SIiepHBIC peaKiyuu
Aynuropnsie 3austust: [3] — 21.1, 21.3, 21.12, 22.2, 22.14, 22.16
Jomamnee 3aganue: 21.2, 21.13, 22.5, 22.15

5 | 7.Keanmo | 6 3ansrue 4. 3aKOHBI TEIIOBOTO 3aKoHbI TeIIoBOro m3nydeHus. Gorordoexr. nx-1,
6as u3nyqerus. Poroaddexr Aynuropubie 3austust: [3] — 18.1, 18.3, 18.4, 18.11, 18.15, 19.16, nK-2
Quzuxa 19.18

Jomarnee 3amanue: 18.2, 18.5, 18.6, 18.7, 18.17,18.18, 19.17,
19.20
3ansTre 5. KBaHTOBBIC CBOWCTBA KBanToBble cBOiicTBa 3ny4eHus. JJapnenue ceera. dpdekr
n3nyuyeHus. JlaBieHue cBera. Komrnrona.
Dddexr Komnrona Aynuropusie 3anstust: [3] — 19.1, 19.3, 19.7, 19.25, 19.27, 19.29,
19.32
Jowmamnee 3aganue: 19.5, 19.10, 19.26, 19.31, 19.33
3anstue 6. Bonnbl ne bpoiins Bounns! ne bpoiins
Aynuropasle 3aHaTus: 19.34, 19.35, 19.38, 19.40
Jomamnee 3aganue: 19.36, 19.37, 19.41

6 | 8. Qusuxa | 4 3ansarue 7. CTpoeHue aToMa. Crpoenue atoma. Teopust Bopa. nx-1,
amoma u Teopus bopa Aynuropssie 3anstus: [3]— 20.2, 20.5, 20.7, 20.13, 20.15 nk-2
a0pa Jomamnee 3aganue: 20.6, 20,8 20.20.10, 20.20

2 3ansrue 9. KontponsHas pabora

KonTponbHas pabota (13 4rcia JOMalIHUX 3a/1a4)

8. CamocrosiTesbHasi paboTa 0akajaaBpa

Ne Tembl, Yacel ®opma CPC dopmupyembie
n/n BBIHOCHMbIE HA CAMOCTOSITEJILHYIO padoTy Komnerenuun
1 KunemaTrka ABIKEHHS MaTEPUATIBHOM TOUYKH. | 2 IoaroToBka K 11a00OpPaTOPHBIM nk-1, nk-2
pabotam u oopMIEHHE OTUEeTa,
TIOJITOTOBKA K KOJUIOKBHYMY.
2 JlnHaMHKa ABHKCHHS MaTePHAIBHOH TOUKH. 2 IlogrotoBka K 11abOpaTopHBIM | nk-I, nk-2
paboram u odopMmIleHHE OTYEeTa
IoaroroBka pedepara
HOJITOTOBKA K KOJUIOKBUYMY
3 Kunematnka ¥ [JWHAMHKa BpamarenpbHoro | 6 IMoxroroBka Kk mabopaTopHBIM | nk-1, nK-2
JIBMDKEHUS a0COJIFOTHO TBEPAOTO TeNa. pabdoram u opopmiIeHHE OTYETA.
IToxroroska pedepara
MO/JTOTOBKA K KOJUIOKBUYMY
4 3aKOHBI COXpaHEHUs 6 ITogroroBka K 1ab0paTOpHBIM nk-1, nk-2
pabdoram u opopmiIeHHE OTYETA,
TOJITOTOBKA K KOJUIOKBUYMY
5 HewnnepryaibHble CHCTEMBI OTCUETA 2 IMoxroroska pedepara, nk-1, nk-2
[OJIrOTOBKA K KOJUIOKBUYMY
6 Onements CTO 2 IMoxroroska pedepara. nk-1, nk-2
MO/JrOTOBKA K KOJUIOKBUYMY
7 T'apmoHnUeckre KoneOaHus U BOJHEL. 7 ITogroroBka Kk 1aboOpaTopHBIM | nk-1, nk-2,
pabdoram u opopmiIeHHE OTYETa,
[OJITOTOBKA K KOJUIOKBUYMY
8 OCHOBBI MOJIEKYJISIPHO-KNHETHYECKOH Teopun | 8 ITogrotoBka k mabopatopHbIM | nk-1, nk-2
ra3oB paboram 1 ohopmIIeHHE OTYEeTa




9 OCHOBBI TEPMOANHAMUKH. 8 IoaroroBka k nabopaTtopHbIM | nx-1, nk-2
pabotam u odopMmIIeHHE OTYeTa
INoaroroska pedepara

10 Pacnipenenenne MakcBema u bonbimana. 4 IToxroroBka K 1a00paTOPHBIM nk-1, nk-2
pabotam 1 0opMIICHHE OTYETa
11 SIBnenus nepenoca 3 IMoxroroBka Kk mabOpaTOpHBIM | nx-1, nk-2

paboram u odopmileHHE OTYEeTa
IMoaroroska pegepara

12 PeanbHbIe ra3sl 4 IToaroroBka pedepara, nk-1, nk-2
HOJrOTOBKA oryera o
11a00paTOpHBIM paboTaM

13 DIeKTPOCTATHIECKOE MOJISI. 8 IMoxroroBka Kk mabopaTopHbIM | nk-1, nk-2

paboram u odopmiieHHE OTYETa
Pemmenue 3agau
14 TTocTOSIHHBIN TOK. 8 IToxroroBka K 1a00paTOPHBIM nk-1, nk-2
paboram u odopmileHHE OTYEeTa
Pemmenue 3agau
15 Ipasuna Kupxroda. 10 IMoxroroBka Kk mabopaTopHbIM | nk-1, nk-2
paboram u opopMIICHHE OTYETa
Pemmenue 3agau
16 3akoH buo-Capapa-Jlamnaca. 8 IMoxroroBka Kk mabopaTopHbIM | nk-1, nk-2
paboram u opopMIIeHHE OTYEeTa
Pemenue 3agau
17 OCHOBHBIE YPaBHEHHSI MAarHUTOCTATUKH 10 IogroroBka Kk mabopaTopHbIM | nk-1, nk-2
paboram u opopMIICHHE OTYEeTa
Pewenue 3agau

18 JlBmxenne 3apsiga B OJIEKTpUYecKoM © | 8 IogroroBka Kk mabopaTopHeM | nk-1, nk-2
MarHuTHOM II0JIe. paboram u opopmIIcHHE OTdYeTa
Pemenue 3agau
19 Marueruku. 10 IoaroroBka K 1a00OpaTOPHBIM nk-1, nk-2

paboram u opopMIICHHE OTYEeTa
Pemenue 3anau
20 3aKOH 2JIEKTPOMAarHUTHOH HHTYKITHH. 12 IToxroroBka K 1abOpaTOpHBIM | nk-1, nk-2
paboram u opopMIICHHE OTYEeTa
Pemrenue 3amau
21 DJIeKTpOMarHuTHBIE KOJIeOaHHs 8 ITonroroBka K 1abOpaTOpHBIM | nk-1, nk-2
paboram u opopMIICHHE OTYEeTa
Pemenue 3amau
22 DJIeKTpOMarHUTHEIE BOJIHBI 8 ITonroroBka K m1abOpaTOpHBIM | nk-1, nk-2
paboram u opopmIICHHE OTYETa
Pemrenue 3amau

23 BonHoBas onTrka. 6 IMoxroroska pedepara nk-1, nk-2
Penrenue 3amau
24 TemnoBoe u3mydeHwHe. 2 IoxroroBka pedepara nx-1, nk-2
Pemenue 3agau
25 Dotorddexr. 2 IMoxroroBka pedepara . nx-1, nk-2
Pemenue 3agaq
26 JNasnenne ceeta. dddexr Kommrona. Bomusr | 16 IMoxroroBka pedepara . nk-1, nk-2
nie Bpoiiist. DneMeHThl KBaHTOBOM MEXaHUKH. Pentenue 3amau
27 CrniextpanpHslif anamus. CTpoeHne aToma 10 IMoxroroska pedepara . nk-1
Penrenue 3amau
28 Crpoenne simpa. SmepHbre cmisl. Oueprust | 9 IToxroroBka pedepara . nx-1, nk-2
cesi3u. Kocmuueckoe wmsnydenue. SlpepHbie Perenve 3a1au

peakuuu. PagnoakTHBHOCTB.

9. Ucnosb30BaHNe PEHTUHIOBOM CHCTEMb] OLIEeHKH 3HAHUI

OueHka 3HaHUI 00y4JaIOIMXCs IPON3BOIUTCS Ha 0ocHOBaHMH «[looxkeHus o 6aabHO-PEHTHHTOBOI cucTeMe
OLICHKM 3HAaHWH CTYJIEHTOB M oOeclieueHMs KadyecTBa y4eOHOTO Ipolecca» YTBEp)KIAEHHOro pemennem YMK
VYuenoro cosera PI'BOY BIIO «kKHUTY». Cornacuo «IlonoxeHnto» pedTHHT GOPMHUPYETCS U3 JIBYX OCHOBHBIX
yacTel: repBasi 4acThb — TEKYIIMH PEHTHHT, KOTOPHIH olleHHBaeTcs B Oayuiax (ot 36 no 60 6amioB), MOJIyYEHHBIX B
TEUEHHE CEMECTPA, BTOPasi 4acTh — OAJLIbI MOTy4eHHbIE Ha dk3aMeHe (0T 24 1o 40 GasoB).

INepBas yacts GOpMUpYETCS U3 CIEAYIOUIMX KOMIIOHEHT — KOJUIOKBUYM (0T 12 0 20 6aiioB), IIoc oTyer
o teme pedepara (ot 6 qo 10 6amtoB), ioc taboparopusie padots! (0T 18 10 30 6amtos). CTymeHTHI HE CAABIIUE
MIPOMEKYTOYHBIE KOHTPOJIBHBIE TOUKH (KOJUIOKBHYM + KOHTpPOJIBHAs paboTa) 3a 3TOT BUJ ACATEIHHOCTH ITOIYyYalOT
HOJIb OayIoB.

[Ipu ompenenenun oOmeld pPEHTHHIOBOM OIEHKH, MNOJIy4YEeHHBIE OamiIsl CYMMHUPYIOTCI U SIBISIOTCS
OTIPEeIENAONMHY TIpH (HOPMUPOBAHUN OILIEHKH, NPOCTABIAEMON B HK3aMEHAIIMOHHBIE BEJOMOCTH M B 3a4ETHYIO
KHIDKKY CTYJICHTA T10 CJISAYIOLIEMY JITOPUTMY: «OTIMIHOY - 0T 87 1o 100 Gamios, «xopomio» - ot 73 1o 86 6amios,
«yIIOBJIETBOPHUTEIILHO» - 0T 60 110 72 6aiioB, «HEYAOBIECTBOPUTEIbHOY» - MeHee 60 6ayuIoB.

B ciyuae oTcyTcTBHS JK3aMeHa B KOHIIE CEMECTpa PEUTUHI BBICTABJIAETCS MO pe3ynbTaTaM TeKylien
ycreBaeMoCTH: KOJUIOKBHyM (0T 12 mo 20 6amioB), mumoc otdeT 1o teme pedepara (ot 6 mo 10 6amnos), miroc



nmaboparopubie padboTsl (0T 18 mo 30 6amioB), TUIFOC KOHTPOJIBbHBIE padoThI (0T 24 no 40 G6aioB). CTyneHTHI, He
C/IaBILIME MPOMEKYTOUHBIE KOHTPOJIbHBIC TOUKH (KOJUIOKBUYM + KOHTPOIIbHAsE paboTa) 3a 3TOT BH[ JAESITEIbHOCTH

MOJTY4atoT HOJIb OAJIJIOB.

IlepBrlii cemecTp

OueHovHbIE CPEICTBA KoJa-Bo MuH. 6211 Make. 6aaaJl
JladopaTopHasi pa6oTa 8 18 30
KoasoxkBuym 1 12 20

Pedepar 2 6 10

JK3aMeH 24 40

Bcero 60 100

Bropoii cemecTp

OueHoYHBIE CPEICTBA Koa-Bo MuH. 6aja Make. 6aanJl
JlaGopaTopHas paGoTa 6 24 40
KoanoxkBuym 1 12 20

Pedepar 2 6 10
Konrpoabnasi padora 2 18 30

Bcero 60 100

Tperuii cemecTp

OueHoYHBIE CPEICTBA Koa-Bo MuHn. 6aj Makec. 6aaJ1
KOHTpPOJIbHas padoTa 2 18 30
KoasokBuym 1 12 20

Pedepar 2 6 10

JK3aMeH 24 40

Bcero 60 100

10. OueHouyHble cpeacTBa AJsl TEKYHIEro KOHTPOJISA YCIHEBAeMOCTH, NPOMEKYTOYHOH
aTTeCTAllMy 10 UTOraM OCBOCHUA TUCIHUIIJIAHBI

OlleHOYHBIE CPEICTBA IS MPOBEIEHUS TEKYIIEero KOHTPOJISI yCIeBAeMOCTH, MPOMEXKYTOYHON aTTecTaluu
00y4yaloIIMXCsl U UTOrOBOI aTTecTaUMH Pa3padaTbIBAIOTCH COIJIACHO M0JIOKeHHI0 0 POHAAX OLEHOYHBIX
CPelICTB, PaccMATPHBAIOTCA KaK COCTaBHAsi 4YacTh paGodeil mporpaMMbl M O(OPMISIOTCH OTAEIbLHBIM

AOKYMEHTOM.






11.1. Ocxoenan nutepatypa

Mpw MIYNEHIN QUCLIANTIING « GUIMKD 5 B KENECTBE OCHOBMBIX WCTONHIKOB MMCDOPMALIN POKOMEHIYETCH

MCNONLIOBATL CNEAYICWYI0O NUTEPATYPY. .

OCHOBHBIE HCTONHMKK MHGOPMALUK

Kon-80 3x3.

1. Kanawunos H.MN. ODusuxa, UurepHer-rectuposanme 6alossix
3HaHMA, : yvebroe nocobue / H.N. Kanawmuxos, H.M,
Komeanukos. — InexTpou. flax. - .Cnb.: Mlans, 2009, - 150 ¢,

159 3x3. 8 YHULL KHUTY

2.Crapocruna WA, Bypaosa E.B., Kongpateesa O.U.,
Kasanues C.A., Noansanos M.A. Kparkuit kypc obuiedn
dmankn. Yuebroe nocobue / Kasans. N3a-80 KHUTY 2014 s

70 3k3. 8 YHUAL KHUATY

3. Crapoctvna U.A., bypaosa E.B., Canbmanoe P.C.. Kparkuit
kypc obweit duamku. ana Hakanaspos YuebHoe nocobue /
Kazaus. U3a-80 KHUTY 2016

62 3K3, 8 YHUL KHUATY

4. Bonokenwreinn B.C. C6opuuk 3anay no obwemy Kypey
duankmn [/ Bonvkenwreitn B.C.- Cnb.: KuvkHbii mup, 2007r.-
338c.

1060 3x3. YHUL| KHUTY

11.2. ononnumenunan numepamypa

|AononHuTensHbie MCTONHUKN HHOOPMALMH

1.Huxepos B.A, ®uauka. Cospementbii kypc: Yuebruuk/ B.A,
Hukepos: U3a-o «fawkos u K», 2014r., 452c¢.

1 3k3. 8 YHUL KHUTY

2.0etnad AA, Asopcknit B.M. Kypc ¢uamkn M.: Boicw.
wkona, 2001r.- 718c¢.

897 3k3. 8 YHUL KHATY

CornacoBaHo:
3as.cextropom OKY®




12. Mamepuanvho-mexnuueckoe obecneuenue OUCUUNIUHDL.
Mamepuansno-mexnuueckoe ofecneuenue OUCUUNTUHDBL 6KIIIOUAENL:
1. Iepconanvuvie komnviomepot — 18 wim.

2. Ocyunnozpagpor H3013, C1-5, CI1-117/1 — 9 wum.

3. Mocm nocmosannozo moxka MO-47, MBJI-47 — 5 wum.

4. I'enepamop cuznanoe nuskouacmommuuiii 13-112/1, I'3-34 — 5 wum.
5. llomenyuomemp nocmosnnozo moxa IN-63 — 4 wm.

6. IlIpeoopazosamensv umnynvcos ITH/DI13-09 — 4 wim.

7. Yuueepcanvuotit monoxpomamop YM-2 - 2 wum.

8. Cnexmpomempuor C/111-1, C17 — 3 wum.

9.Peghpaxmomemp HPD-46A — 3 wim.

10. H3mepumensv konmaxmmuwtii 2opuzonmansusiii HKT-1857 — 2 wum.
11. Humepgpepomemp Pines — 2 wum.

12. Amnepmempuoi, 6onommempuot — 24 wim.

13. O6pa3oBartenbHBIC TEXHOIOTHA
B cootBerctBun ¢ ®I'OC no Hampasneruo 15.03.23 «CepBuc» yueOHBIM IUTAHOM TPEAYCMOTPEHO 3aHATHH B
WHTEPaKTHBHOH hopme B oObeme 16 gacos.

1. Pabota B MajbIX Ipymnmnax-,
2. M3ydeHue W 3akperuieHHE HOBOTO MaTepuana Ha HWHTEPAKTUBHON Jekiuu (Jekuus-becena, JEKIUs-
JIICKYCCHSL, JIEKLIUS C pa300pOM KOHKPETHBIX CUTYaIuii) - 2. MaTepHalibHO-TEXHUUECKOe 00eCiedeHUE TUCIUILIHHBI.



JIucT nepeyrBepkaeHusi paboyeii nporpaMmal

PaGouas mporpaMma 1o AMCHHUIIIHHE « ¢buznka »
(HaumeroBanue OUCYUnnuHbol)

ITo nanpasnenuto 15.03.02 «_TexHonorndyeckue MamuHb! 1 060pyAOBaHHE _)
(wugp) (Hazeanue)
A8 [poduis/mporpaMMbl/CelMali3aluy/HalpaBIeHHOCTH  «_KommpeccopHbie

MAaIlliHEI ¥ YCTaHOBKH »

/o

JUIs Habopa 00yJaroIuXCs 2079 (yxasath ron)
TepecMOTpEHa Ha 3aceJaHuH Ka(eapal prigel KLL
(Haumenosande kagebper)
Jlata Hanuume Hamuuue IMoamuck IMoamuce INoamuck
lepeyTBepKICHNSA | M3MEHEHHMH | HM3MEHEHHH B | pa3paboT- | 3aBelyIOLIEro | HaYanbHHKAY
PII (mpotokoin CIIHCKE guka PI1 kadexpoit MI] KuraeBa
3ace/laHusA JIUTEepaTypBl JLA.
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* TTynxt IIpodeccroHanbHble 6a3bl JaHHBIX M MH(GOPMALMOHHBIE CIPAaBOYHbIC

CHUCTEMBI

. ellbrary.ra.

Vkazamv coepemenHbie 6a3bl OAHHLIX, NPUMEHAeMble NpU U3YYeHUuu OoaHHOU
ducyunnuns (coenacto mpebosarnuro @I'OC BO n. 7.3.4.).

BHeceHB JIONOJHEHHS B TyHKT MaTepHaibHO-TeXHHIeCKoe obecreveHue
JTMCIUILTAHBI (MO JIs)

JTuyenzuposanHoe c60600HO pACNPOCMpAHsEMOe NpopammHoe obecneyeHue,
ucnone3yemoe 6 yuebHoM npoyecce Npu OCB0EHUU OUCYUNIUHDL.....(CO2NACHO
mpebosanuio ®L'OC BO n. 7.3.2.).

o MS Offce 200% Russian
*kEcqy @ cnucke Jnumepamypel eCmb  UBMEHeHUs, OOHO6NeHHbll CNUCOK
Heobxodumo ymeepoums y 3aeedyiowjeli cekmopom komnnexmosanus YHHI] u
00un sx3emnisap npedcmasums 6 YMIL/OMz/OAu/].




